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#i " ARAR ‘a;“)plicalﬁle or relevant and appropriate rednlrement
- AWQC ambient water quality criteria
- bls below land surface

- BRA baseline risk assessment
k. CERCLA Comprehenswe Envuonmental Response Compensanon and
; Liability Act
§ CMS ~ Corrective Measures Study

= - COPC chemical of potential concern

. ks 0o oo o CSF cancer slope factor
= EPA - U.S. Environmental Protection Agency
DT ESE Environmental Science & Engineering, Inc.

- o FS feasibility study

L G&M Geraghty & Miller, Inc.

f/\\ r HEA Health and Enwronmental Assessment

Lo e HEAST Health Effects Assessment Summary Tables

R . H ‘ k Hazard Index ,

E# | IRIS Integrated RlSk Information System
MCL maximum contaminant level

£ 'NAAQS  national ambient air quality standard
NCP National Contingency Plan |
NPL  National Priority List

R PRG preliminary remedial goal

- QA/QC quality assurance/quality control

| ﬂ . RAGS Risk Assessment Guidance for Superfund
- RCRA  Resource Conservation and Recovery Act of 1976 with
~ : Amendments

b : RfC reference concentration

RfD reference dose o
RFI ~ RCRA Facility Investigation
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- RME reasonable maximum exposure
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1.0 INTRODUCTION

The U.S. Army Corps of Engineers (USACE) has contracted with Environmental

- Science & Engineering, Inc. (ESE) to conduct three human and ecological

baseline risk assessments (BRAs) to address contamination detected at 10 study
areas, comprising 16 solid waste management units (SWMUs), at the Redstone
Arsenal (RSA) in Madison County, Alabama (see Figure 1-1). The pnrpose of a

BRA is to determine if remedial action is required at the 10 study areas by

“assessing the potential health risks to humans and ecological receptors that may

be posed by these areas.

RSA has conducted studies of past hazardous waste management practlces at its
facility in accordance with the requlrements of the Resource Conservation and
Recovery Act of 1976, with Amendments (RCRA). These studies included a

RCRA Facility Investigation (RFI) and Health and Environmental Assessment

(HEA) [Geraghty & Mlller Inc. (G&M) 1991, 1992], and a Draft Correctlve
Measures Study (CMS) (ESE 1993). These studies were conducted on the

16 SWMUs listed in Table 1-1 and shown on Fxgure 1-2. While the draft CMS
report was being completed for an April 1993 submittal to the U.S.
Envn'onmental Protectlon Agency (EPA) RSA was proposed to be listed on the
Comprehenswe Envu'onmental Response, Compensatlon and Llablhty Act
(CERCLA) Nat10nal Pnonty List (NPL) As a result, EPA Region IV requested ;
that RSA revise both the RCRA HEA (conducted as part of the RFI (G&M, 1991

?

1992) and ‘the RCRA CMS (ESE 1993) to meet the requirements for their

equivalent documents under CERCLA and the National Contmgency Plan (NCP)
Thus the BRA W111 require add1t10na1 evaluations of HEA conclusions and

revisions to reflect CERCLA requlrements for a BRA Whlle the CMS requires

further evaluatlons and revisions to reflect the requirements for a CERCLA

feasibility study (FS).

P/RSA/WPBRA
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“ Table 1-1. SWMUs to be Evaluated in the Baseline Risk Assessments at RSA
-
RSA RSA BRA
Site Area SWMU No. No. Unit Description
~ Unit 1 10 2 Active Inert and Closed Landfill - Closed Disposal
[i » Trenches, Closed Waste Oil Pits
Unif 2 | ‘ Active Ogeh Bug[Ogen Detonation Aréa
B : ; 12 '3 Open Burn Pans
F : 13 3 Unlined Open Burn Areas
R : e 14 3 Waste Burn Trenches
= 131 3 Open Detonation Area
5 | : o 132 3 Former Popping Furnace
v , \ 133 3 Former Rocket Washout Pad
{q Unit 3 F 49 1 Former Arsenic Ponds
J o G 48 1 Former Sanitary and Industrial Landfill
, Q3 53 2 Former Sanitary and Industrial Landfill
~ Q4 60 2 Former Sanitary and Industrial Landfill
R 59 1 Former Industrial Landfill
' S/T - 55/54 1 Former Industrial and Sanitary Landfill
(f\\ “ v X1 66 3 Former Ash Disposal and Demolition Area
I = ST A 68 3 ‘Former Industrial Waste and Ordnance Disposal and
¥ o ' ' o Demolition Area
A
i Source ESE
!#h\
.
¢
LS
.~
L
b
. 2 o
' P/RSA/WPBRA-V.1
- 04/18/94 v 13
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Anderson Road

Neal Road’ F(SWMU 49)
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]
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BRA 2

Redstone RS2

Figure 1-2

LOCATION OF 16 SWMUs INCLUDED IN BASELINE
RISK ASSESSMENTS AT REDSTONE ARSENAL,
ALABAMA

SOURCES: G&M, 1991; ESE.
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U.S. ARMY CORPS OF ENGINEERS
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‘This report presents a work plan to prepare BRAs for the 16 SWMUs. A work

, plan to prepare FS documents at these sites will be presented under separate

cover. The BRAs for the 16 SWMUs will be prepared and submitted in three

separate documents:

1. BRA 1--RSA SWMUs 49 (Area F), 48 (Area G), 59 (Area R), 55/54
(Area S/T)
2. BRA 2--RSA SWMUS 10 (Unit 1), 53 (Area Q3) and 60 (Area Q4).
3. BRA 3-RSA SWMUs 12, 13, 14, 131, 132, 133 (Unit 2); 66
(Area X1); and 68 (Area Z).

Where possible, the study areas have been grouped according to various factors
including geographlcal proxuruty (see Figure 1-2), similarities in site
contaminants, and similarities in human and/or ecologrcal receptors. For
instance, the three landfill SWMUs located in central RSA were combined to form

Group 2, primarily to take advantage of similarities in site contaminants and

~ potential receptors. Another advantage of combining these three SWMUs into

Group 2 is the potential for significant groundWater remediation cost savings by
implementing a centralized treatment system. This same approach was used to

create Group 3, which combines geographically proximate sites with similar

; groundwater contaminants and similar potent1a1 receptors. The Group 3 SWMUs

also prov1de an opportumty to implement a centralized groundwater treatment
system The remalmng five SWMUs were combined into Group 1, based on
RSA’s pnonty rankmg of sites. Information and analytlcal data obtained during
previous site investigations will be used to support the preparation of the BRAs
for the 16 SWMUs. | “ o

1.1 WORK PLAN ORGANIZATION

This work plan consists of three sections: mtroduction, BRA preparation, ’and
sequence of deliverables. Section 1.0, Introduction, presents a brief overview of
background information. A more detailed description of site ’background
irlforrnation is presented irx the RFI documents (G&M, 1991, 1992). These

P/RSA/WPBRA
04/14/94 1-5
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~ documents should be reviewed for information about the detailed field protocols,

laboratory analysis procedures, and contamination assessment methodologies
employed during those efforts to provide a better understanding of the site
investigation’results. Section 2.0, Baseline Risk Assessment, describes the
prepération of the BRA, and Section 3.0, Deliverables, identifies the sequence of
deliverables. The technical approach used to conduct the BRA is described in the

following sections.

P/RSA/WPBRA
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2.0 BASELINE RISK ASSESSMENT

~ ESE will conduct the three BRAs based on EPA’s Risk Assessment Guidance for

Superﬁmd (RAGS) (EPA, 19893, 1989b, 1991b) and related agency-wide

guidelines (e.g., Exposure Assessment Guidelines). Relevant Alabama gu1dance

~and local concerns will also be considered. The purpose of the BRA is to

- evaluate the potential for chemicals associated with the site to cause adverse

effects on human health and ecologlcal receptors in the absence of any remedial

| act1on The BRA results will be used dunng the FS to 1dent1fy effective remedial

alternatives that will mitigate these risks, if necessary, and to determine

- 'prelmunary remediation goals (PRGs) The BRA will follow the general outhne

presented in Table 2-1.

‘The human BRA Wlll be conducted based on EPA’s RAGS Volume L, Part A,
" Human Health Evaluanon Manual (EPA 1989a) pubhshed supplements to this

manual, and relevant EPA guldance regardmg exposure and toxicity assessments.

“The ecological BRA will be conducted based on RAGS, Volume II, Enwronmental

Evaluation Manual (EPA, 1989b), Ecological Assessment of Hazardous Waste
Sites (EPA, 1989¢), ECO Updates (issued intermittently by EPA to supplement
RAGS) and relevant EPA gu1dance on exposure and toxicity assessments |
Apparent concerns at RSA include the onsite presence of rare, threatened or

endangered species; the importance of onsite aquatic and riparian habitats

~ associated with the Tennessee River; and onsite wetlands. Information currently
- available will therefore be evaluated to characterize the ecotoxicity effects of site

‘contaminants. Information will also be developed as part of the FS to evaluate

the effects of potential remedial activities on wetland function, and to determine
the means by which those impacts mayybe mitigated 'during the remedial phase.
EPA ecological risk assessment guidance indicates that identiﬁcation of data
gaps/needs is a cnt1cal step, which cannot be performed without a screening
procedure Tlns screemng will be accomphshed for the RSA BRAs based on EPA

" P/RSA/WPBRA
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 Table 2-

1. General: Outline of BRA

1.0 INTRODUCTION
- Overview
- - Site Background
- Scope of Risk Assessment
2.0 HAZARD IDENTIFICATION
- General Site-Specific Data Collection Considerations
- General Site-Specific Data Evaluation Considerations
- Summary of Chemicals of Potential Concern '
- Uncertainties
- Characterization of Exposure Setting
- Identification of Exposure Pathways/Fate and Transport Analysis
- Quantification of Exposure
- Uncertainties
4.0  TOXICITY ASSESSMENT
- Definition of Terms
- Summary of Noncarcinogenic, Carcinogenic, and Ecotoxic Dose-Response
~ Information
- Develop Toxicity Profiles for COCs (As an Appendlx)
- Uncertamnes
5.0 RISK CHARACTERIZATION/CLEANUP GOALS
= Methods for Human Risk Characterization
- Current Human Carcinogenic Risks
- Current Human Noncarcinogenic Hazard Indices
- Future Human Carcinogenic Risks
- Future Human Noncarcinogenic Hazard Indices
- Methods for Ecological Risk Characterization
- Current Ecological Effects
- Future Ecological Effects
- Uncertainties
6.0 SUMMARY OF RESULTS
- Hazard Identification
-7 Exposure Assessment
- Toxicity Assessment
- Risk Characterization/Cleanup Goals
Source: ESE.
P/RSA/WPBRA-V.2
 04/18/94
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risk assessment guidance. The screening approach uses the available data and
conservative assnmptions to identify potential problems and data gaps. If the
conservatlve screemng does not 1dent1fy potent1al prob]ems or data gaps, then no

further ecolog1cal risk assessment is requlred If the screemng identifies spec1ﬁc

' problems or data gaps, recommendations will be made for spec1ﬁc additional

activities to be performed during the remedial design stage The ecolog1cal

screening procedure will ensure that any recommendations for further activities

arefocused‘only on actual eeological risks. A surnmary of the technical approach

~ for each element of the BRA, as hsted in Table 2 1 is presented in the followmg -

paragraphs

2.1 INTRODUCTION

" To prov1de a general understandmg of the s1te hlstory and s1te condmons the

mtroductory sections of the BRA will summarize 1nformat1on from the RFI and |

CMS reports to include the followmg sections:

1. Slte Overview,
2. S1te Background and
3. Scope of BRA (Conceptual Site Model).

A conceptual 31te model wrll be prepared (see F1gure 2- 1) and mcluded in the |

descnpt1on of the scope of work This model is a graph1cal representatlon of the
environmental system and the biological, physical, and chemical processes that

determine the transport of contaminants from sources at the site through

V enwronmental media to Teceptors W1th1n the system. The conceptual 81te model
allows for the 1dent1ﬁcatlon of the maJor contaminant sources, potentlal exposure

pathways and receptors. Followmg the development of the conceptual site

model, the remaining elements of the BRA will be conducted which include the
following:

1. Hazard Identification,

2. Exposure Assessment,

3. Toxicity AssesSment,

P/RSA/WPBRA
04/14/94 ‘ 2-3
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SOURCE: EPA, 1988,

EXAMPLE OF A CONCEPTUAL SITE MODEL
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4. Risk Characten'zation/Cleanup Goals, and
5. Surrunary of BRA Results.

The hurnan and ecologtcal BRA act1v1t1es wﬂl be coordmated and presented

" together as one report. The proposed procedures for the human and ecolog1ca1

BRAs will be addressed separately under each primary subheading.

2. 2 HAZARD I"DENTIFICATION
The primary objective of this element is to 1dent1fy chemicals of potennal concern

(COPCs) Whose site-specific nsks will be assessed. To meet this objectlve EPA
. Ansk assessment gmdance requires that hazard 1dent1ﬁcat10n be conducted
- following two steps: data collection and data evaluation. The data collection
step involves obtaining all relevant analytical data from site investigations and
;, sortmg by medlurn to mclude background samples, quahty assurance/quahty
B control (QA/QC) samples samphng methods and detection limits, special

analyueal services, and sampling locations. The data evaluation step involves
evaluation of the analyncal methods used; the quality of the data with respect to
sample quantitation limits, data qualifiers, and codes; blanks; and tentatively |

identified compounds. Data evaluation also entails comparing potential site-

related contamination with background.

E N

- As cited in the RFI (G&M, 1991, 1992), the data collection and data evaluation
‘steps were conducted as part of the RFI according to RAGS (EPA, 1989a);
_ therefore, this information will be directly incorporated into the BRA. The BRA
will provide a des‘cription’ of the data set used and a Hsting of COPCs by media
_ for each site.

The list of COPCs for the ecological BRA will be a subset of the COPCs identified
for the human health BRA. COPCs for the ecological assessment will be selected

- in consideration of data availability to characterize chemical-specific toxic effects

P/RSA/WPBRA
04/14/94 2-5
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to nonhuman receptors and their tendency to bioaccumulate, which may result in

expostre to humans or high-level predators.

23 EXPOSURE ASSESSMENT o
- The purpose of the exposure assessment is as follows:
1.

Identify and characterize receptor populations, including potentially
sensitive subpopulations such as children;
Describe the fate and transport of COPCs;

Identify current and future exposure pathways (an exposure pathway is

r compnsed of a chemrcal source, an enwronmental transport medium to

a point of potentlal exposure, a receptor, and an exposure route); and

Estimate exposure (intake) for each significant subpopulation and

- pathway based on Reasonable Maximum Exposure (RME) scenarios.

2.3.1 HUMAN EXPOSURE ASSESSMENT

The RFI (G&M 1991) for the 16 SWMUs already contains the mformanon

'requlred for the human exposure assessment section of the BRA. These sections

will t therefore be obtained from the RFI and incorporated directly into the BRA.

These sections will include:

1. Descnptlon of the components of the current human exposure

‘pathways (tabular form)

Chemical migration pathways (tabular form), and

3. RME exposure concentrations for all environmental samples (e.g.,

‘groundwater, surface water, sediment, shallow soil, deep soil, and test

pit samples).

Additional elements ’not previously addressed in the RFI that will be included are:

1.

Description of future human and ecological exposure pathways
(tabular form),

2. Qualitative assessment of the chemical and physical properties of site-

related chemicals and the associated affects on chemical transport,

P/RSA/WPBRA

04/14/94
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3. Identification of exposure factors for all exposure scenarios, and
4. Quant1ﬁcat10n of all 51gmﬁcant exposure routes (1 e., ingestion, dermal

absorpnon inhalation) associated with s1gmﬁcant exposure pathways.

‘Potential exposure pathways will be identified and subsequently screened to

determine whether quantification of the pathway is warranted. Pathways will be

eliminated if they can be shown to be incomplete. This Screening process will be

- documented in tabular form, identifying the pathways considered and reasons for

selection or exclusion. In some cases, this screening has already been completed
as part of the RFI and the rationale will be adopted as part of the BRA.

Additional screening will be conducted based on ecological considerations and an

- evaluation of the exposure factors identified for each potential exposure scenario

(i:e., if area is paved, there is no exposure to suspended dust).

RME chemical intakes will be quantlﬁed us1ng equatlons presented in, or adapted
from, RAGS (EPA, 1989a 1991b) for the exposure routes of concem based on
values presented in RAGS (EPA, 1989a) and Supplemental Guidance "Standard

- Default Exposure Factors" (EPA, 1991b). Site-specific factors identified in

consultation with USACE (i.e., worker exposure factors) will also be used to

= calculate current chermcal mtakes

‘Exposure concentrations have already been determined in the RFI for all

chemicals detected in surface soil, deep soil, groundwater, surface water, and

- sediment. Although the RFI states that the RME exposure concentrations were

developed according to RAGS (EPA, 1989a) certain exclusions to defined RAGS

-~ protocol have been identified, mcludmg use of filtered groundwater samples and

collection of surface soil samples from 0 to 18 inches below land surface (bls).
The BRA documents will evaluate the appropriate application of this data and
qualify BRA conclusmn impacts. Surface soil, deep soil, groundwater surface

~water, and sedlrnent charactenzatlon concentrations w111 be used d1rect1y from

' P/RSA/WPBRA

04/14/94 , 2-7
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the RFI in the BRA to calculate chemical-speciﬁc intakes for all relevant exposure

scenarios and exposure routes.

2. 3 2 ECOLOGICAL EXPOSURE ASSESSMENT

‘ Informatlon obtamed from site visits ‘and prev10us site mvestxganons W111 be used o

to descnbe habltats and receptor populations present and potentially affected by
COPCs. Important site-specific information to be described includes habitat areas
and use by potennally important receptors. The current hterature is also
important in describing behaviors of receptors that affect exposure such as
predator/prey relationships, migrations, diurnal movements, home ranges, and

life-cycle patterns. This information will be used to select a subset of potential

~ nonhuman receptors for a more detailed risk evaluation. This selection will be

based on ecological and/or economic importance; trophic positions and potential

for exposure; rare, threatened, or endangered status; and sensitivity to COPCs.

To the extent appropnate the ecolog1ca1 BRA w1]1 use the same exposure

concentratlons as the human BRA There are numerous instances in wh1ch the

~ same concentratlons are not representattve of exposure levels for both human

" and nonhuman receptors when differences in activity patterns or the duration of

exposure necessary to produce a tox1c effect are con51dered Full rationale for
data apphcanon will be prov1ded in the BRA submittal. Groundwater

contaminant concentrations are not directly relevant to the ecological BRA.

- Potential exposure pathways will be descnbed Doses will be estimated using

conservative ecologlcal exposure scenarios for selected receptors and pathways
Ammal home range, n‘ugratory patterns, etc., wﬂl be consxdered in developmg

exposure scenarios for localized contammatlon

" P/RSA/WPBRA |
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2. 4 TOX[CITY ASSESSMENT
24.1 HUMAN TOXICI'I'Y ASSESSMENT

The tox1c1ty assessment describes the tox1colog1ca1 propemes of the COPCs
,mcludmg the1r pharmacokmetlcs metabohsm acute and chromc tomclty,
' carcmogemc and noncarcmogemc effects on human receptors wﬂdhfe and

- aquatic species (carcinogenic effects are typ1ca11y evaluated only for human

receptors) This information will be obtained for those chemicals contnbutmg

 significant site risks. The information will be obtained from available

computerized data bases and other accepted sources. For chemicals not

previously addressed, new profiles will be written using EPA’s Integrated Risk

Information System (IRIS) data base as the primary source of toxicological

- information whxch ESE accesses via a CD- ROM Wthh is updated quarterly. IRIS

will be used to determine EPA reference doses (RfDs), reference concentrations

- (RfCs), cancer slope factors (CSFs), and applicable or relevant and appropriate

requirements (ARARs) such as federal maximum contaminant levels (MCLs),

‘ ','amblent water quahty cntena (AWQC) and national amblent air quality

standards (NAAQS). EPA’s Health Effects Assessment Summary Tables (HEAST)

- will be used as a secondary mformatlon source for RfDs and CSFs if they are not

available in IRIS. If neither source 1dent1ﬁes an appropriate toxicological

constant current hterature wﬂl be obtamed in consultatlon W1th USACE and w111

 be rev1ewed to 1dent1fy appropnate tox1colog1cal data wh1ch will be used to N

calculate an RfD using methodologles outlined in EPA gu1dance documents

' Because there are military-specific compounds (i.e., ordnance and explosive

waste, chemical warfare matenal) present or suspected at RSA, supplemental
tox1colog1cal information may be obtained from several Army agencies, such as
the U.S. Army Biomedical Research and Development Laboratory (USABRDL)

: -the UsS. Army Environmental Hyg1ene Agency (USAEHA), and the U.S. Army
Chemical ‘Mu‘rnnonlu)erruhtan‘zatlon Agency (USACMDA) to ensure that current

data and interpretations are used in determining the risk of militarj—speciﬁc

chemicals.
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~ 2.4.2 ECOLOGICAL TOXICITY ASSESSMENT

Ecotox1c1ty information will be presented as part of the chenucal spec1ﬁc

- interpretive tomcologmal proﬁles developed for human toxicity. Ecotoxicity

 aspects are presented in coord1nat10n w1th human health data to avoid

redundancy, but will be appropnately referenced to facthtate location of data by
rev1ewers Profiles wﬂl mclude physmal and chemical properues acute and
chromc tox1c1ty test results on aquanc and terrestnal organisms, relevant
standards and criteria, and the potential for bioaccumulation. Data are

summarized to emphasize receptors associated with the site or closely related

: 'taxa to the extent possible. Ecotoxicity endpoints (toxicity benchmarks relevant

to population or ecosystem structure or function, such as reproductive

impairment or reduction in growth rate) will be selected for each COPC.

2.5 RISK CHARACTERIZATION

The primary objective of nsk charactenzauon is to determine point esumates of

' 'current and future human and ecologlcal health effects

2.5.1 HUMAN RISK CHARACI'ERIZATION/CLEANUP GOALS o

Risk characterization integrates the quantitative results of the toxicity and

‘ ”exposure assessments to produce a quantitative estimate of risk. Carcmogemc
- risks will be presented as the incremental individual hfetlme probablhty of

- experiencing cancer; while noncarcmogemc endpoints are expressed as Hazard
Indices (HIs), calculated as the ratio of the estimated intake to the RFD. A

tabular format will be used for these point estimates.

~ The risk characterization will also include a section on identification/

development of cleanup goals. Cleanup goals are health-based, media-specific
levels that represent the highest chemical-specific concentrations that can remain

ata 31te w1thout posmg 51gmﬁcant health nsks The cleanup levels will be

derived based on methods presented in RAGS Part B, Development of R.lSk based
 Preliminary Remedial Goals (PRGs) (EPA, 1991a). PRGS are developed for those

P/RSA/WPBRA
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* chemicals posing unacceptable risks considering site-specific exposure

- ,mformanon such as the type of exposure expected at a s1te Thus, in the absence

of promulgated standards, health-based cleanup goals serve as guidance to

determme the necessary level of cleanup of d1fferent medJa at a s1te to be

' protecnve of human health. Developmg cleanup goals in th.lS manner ensures

that the overall additive noncarcinogenic health effects or cancer nsk associated
with a mixture of compounds present at a site is protectlve even if no md1v1dual

compound poses potential noncarcinogenic or carcinogenic effects. The cleanup

- goals will be presented in tabular form in the main body of the text; the

algorithms used to determine the goals will be presented as an appendix.

2.5.2 ECOLOGICAL RISK CHARACTERIZATION/ CLEANUP GOALS

Where site data are sufficient and appropriate ecotoxicity endpoints are available,

- potential for adverse effects to individuals may be quantified, and the results of

an adverse effect may be extrapolated to population, communities, and the
ecosystem. Ecolog1cal risk is charactenzed usmg tox1c1ty quoUents (e.g., EPA,
1986); these are similar to the HIs used to evaluate the potentlal for

w 'noncarcmogemc effects in human health assessments. ‘According to EPA

guidance, quahtatlve evaluation is sufficient for some pathways and receptors.
Addmonally, the potentlal effects to habitats and/or ecosystems will be
described. These may mclude cons1derat10ns in addltlon to the effects
attnbutable to dlrect or 1nd1rect exposure to COPCS such as physmal dlsturbance

associated w1th remed1a1 activities.

For those chemicals posing unacceptable risks to ecological receptors, cleanup

goals will be developed. These goals represent the highest chemical-specific
concentratlons that can remaln ata site w1thout posing significant adverse effects

to ecolog1ca1 receptors. The cleanup levels will be derived based on RAGS (EPA,

| 1989b) and pubhshed hterature on ecolog1ca1 risk assessment. In the absence of

promulgated standards health-based cleanup goals will serve as guidance to

_ determine the necessary level of cleanup of different media at a site to be

P/RSA/WPBRA
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proteetive of ecol‘og‘i‘c’al receptors 'I‘llecleanup goals w111 be presented in tabular

form in the main body of the text; the algonthms used to determme the goals

“will be presented as an appendlx

2.6 SUMMARY OF RESULTS

‘This sectxon prov1des a summary of the results of the HI, exposure assessment,
toxicity assessment and risk charactenzanon/cleanup goal steps of the BRA. A

“qualitative discussion of the uncertamnes inherent in the BRA process,

emphasizing the most nnportant sources of uncertalnty, will also be included.
Uncertainty analysis prov1des a perspective on the significance and reliability of
each step, and provides useful guidance in the decision making concerning
appropriate remedial actions. For example, the implication of adoptlng exposure

concentrations (UCL95 values) as described in Section 2.3.1, wﬂl be evaluated to

“determine the potential impacts on results v1ab111ty

~ For the human BRA, factors contnbutmg to uncertamty in the overall BRA will

be hlghhghted mcludlng uncertainties introduced by hrmtanons in site-specific
data, toxicity data for the COPCs and existing and probable future intake

estimations. The ecologlcal BRA is also subject to uncertainties. Assumptions
are usually made to s1mp11fy the assessment and to eliminate data gaps. These

uncertamnes may place limits on the _proper use of the conclusmns drawn from

" the results This section explains the hnutatlons by prov1d1ng variance estimates

for stanstlcs hstmg and ratlonahzmg assumptlons descnbmg potent1a1 sources of
error, and places these uncertainties within the context of naturally occurrmg

ecological variability.

P/RSA/WPBRA
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3.0 DELIVERABLES

As previously described, the BRAs for the 16 SWMUs under consideration will be
. prepared and submitted accordmg to the followmg three groups:

1. BRA 1--RSA SWMUS 48 49 54/55, and 59 (Areas F, G, R, and S/T);

2. BRA 2--RSA SWMUs 10, 53, and 60 (Unit 1, Areas Q3, and Q4); and

3. BRA 3--RSA SWMUs 12 13, 14, 66, 68, 131, 132, and 133 (Umt 2,
Areas X1, and Z)

P/RSA/WPBRA
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